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(57) Abstract: The present inventiQa provides the 
c^>ability to perfonn conference calls, {Heforably video 
conference calls, utilizing an enhanced electronic book 
viewer and/or electronic book delivery system. In one 
embodiment, the electronic book viewer ccmiprlses a 
memory, a video display, a speaker, a microphone, a 
transmitter, and a receiver. Data representing an electronic 
book can be stoced in the memory and displayed on 
die video dis|^y. Hie transmitter is oonnecied to the 
ndcroidKme, while die qtealcer is connected to die 
receiver. The transmitter and the receiver have sufficient 
bandwidth to acconomodate a conference call In another 
embodiment, ti^ electronic book viewer comprises 
a monory, a video display, a q[)eaker, a microphone, 
a transmitter, a receiver, a prooesscr, and conference 
calling software. The processor is connected to the odier 
components, and the cmference caOing software executes 
on die processor, enabling the electronic book viewer to 
be utilized in a conference call Optionally, the conference 
call includes video received by the electronic book viewer 
and displayed on the video display. 
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1 VTOEO CONFERENCING USING AN ELECTRONIC BOOK VIEWER 

2 Related Applications 

3 This application is a continuadon-in-pait of the following commonly assigned, copending 

4 qjplications: (1) Application Soial No. 09/289,957, fUed April 13, 1999,OTtitledELECrRONIC 

5 BOOK ALTERNATWEDELIVERY SYSTEMS; (2) AppUcation Serial No. 097289,956, filed 

6 April 13, 1999,entitledELECmOMCBOOKALTERNATIVEDELIVERY (3) 

7 ApplicationSerialNo.09/335,268,filed June 17, 1999,cntifledELECTRONICBOOKWrrH 

8 INFORMATION MANIPULATION FEATURES; and (4) Application Serial No. 09/344,499, 

9 filedJune25, 1999.entitledELECTROMCBOOKWira VOICEEMULATIONFEATURES 

10 —each of which is a continuation-in-part of, inter alia. Application SerialNo. 08/336,247, filed 

1 1 November 7, 1994,entitledELECraOMCBOOKSELECTION AND DEUVERY SYSTEM, 

12 wUchisacontinuation-ini)aitof(a) AppUcationSerialNo.07/991,074,file^ 1992, 

13 cmtitledTEUEVBIONFROGRAMFACKAGINGANDDELIVERYSYST^ 

14 DRIVEN SUBSCRIBER ACCESS and (b) Application Serial No. 08/160,194 filedDecember 

15 2, 1993, CTtided ADVANCED SETTOFTERMINALFORCABLETELEXTSIOND^^ 

16 SYSTEMS. All of the above listed patent applications are hereby incorporated by 

17 reference. 

18 Technical Field 

19 Theinvrationrdatestoelectronicbookviewers. Moreparticulariy.theinventiQnielates 

20 toelectronicbookviewmwithcapabiUtiesf(»'Conf(nCTcecallinga^^ 

21 systems and processes. 

22 Background OF The Invention 

23 Spaitedbytheconcq)tof aninfonnationsuperhi^way,arevolution wiUtakepIacem 

24 distribution of books. Not since the introduction of Gutenberg's movable typeset printing has the 

25 worldstoodontbebiinkofsucharevolutioninthedistributionoftextniaterid^ 

26 the word 'lM)ok** will change drastically in the near future. Due to reasons such as security, 

27 convCTi^ice, cost, and other technical problems, book and magazine publishers are currently only 

28 abletodistributethdrpcoductsinpq)erfonn. Theelectronicbooksystemofthepresentinvention 

29 solves the problems encountered by publishers. 
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1 Sammary Of The Invention 

2 The present invention is an improvement to electronic book delivery systems. More 

3 specifically, the present invention provides the capability to perform conference calls, preferably 

4 video conference calls, utilizing an enhanced electronic book viewer and/or electronic bookdeliveiy 

5 system. 

6 The present invention provides an electronic book viewer that can be utilized in a 

7 conference call, in one embodiment, the electronic book viewer comprises a memory, a video 

8 display, a speaker, a microphone, a transmitter, and a receiver. Datarepiesenting an electronic 

9 book can be stored in the memory and displayed on the video display. The transmitter is 

1 0 connected to the microphone, while the speaker is connected to the receiver. The transmitter and 

1 1 thereceiverhavesufBcientbandwidthtoaccommodateaconferencecall. In another embodiment, 

12 the electronic book viewer comprises a memory, a video display, a speaker, a microphone, a 

13 transniitter,arcceiver,aprocessor,andconferencecallingsoftware. The processor is connected 

14 totfaeothercoiiq>onents,andtfaecoiiferencecallingsofbvareexecute^ on the processor, enabling 

15 the electronic book viewer to be utilized in a conference call. Optionally, the conference caU 

1 6 includes video received by the electronic book viewer and displayed on the video display. As 

17 anotheroption,theelectronicbookviewerfurthercomprises a camera connected to the transmitter, 

18 and the conference call includes video transmitted from the electronic book viewer. 

1 9 The present in voi tion also provides a confomnng system comprising at least aot electronic 

20 book viewer, at least one end equipment; and an interconnectipn networic capeble of linking two 

21 or more of the at least one electronic book viewer and the at least one end equipment in a 

22 conference call. 

23 The present invention also provides a method of conferencing using an electronic book 

24 viewer. The method comprises displaying an electronic book on the electronic book viewer; 

25 participating in a conference caD while viewing the electronic book; and communicating information 

26 contentoftheconferencecallwiththeelectronicbookviewer. Participation in the conference call 

27 may involve, for example, initiating or receiving a conference call. 

28 The present invention al so provides a method of distance learning using an electronic book 

29 viewer. The distance learning method conqirises displaying Ipflming marmal an f 1frtr>ni^ bonk 

30 ondieelectronicbookviewer; participating in a conference call while displaying the electronic 
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1 book; and communicating information content of the conference call with the electronic book 

2 viewer. ForexampIe,theleamingnmterialnmymcludeatextbook,andtheconferencecaUi^ 

3 be an interactive lecture concerning a subject of the textbook. 

4 As used herein, the tenn "conference call " or sometimes more simply "call " denotes a 

5 traditional two-party call as well as a multi-party call or a single party call with storage and future 

6 access by others, includes calls utilizing only one or a combination of several types of media (e.g., 

7 voice only or voice plus video and/or oth^ media sudi as data, programs, etc.), and includes one- 

8 way broadcast calls (i.e., view only) as well as full duplex calls or nuxed media combinations of 

9 one-way broadcast and full duplex (e.g., broadcast video from one party and sharedretum audio 

10 from all parties). 

1 1 Certain embodiments of the present invention achieve desirable advantages. Because an 

12 electronic book viewer is adaily use hous^old apphaacc that has ahig|i tech aura while being v^ 

1 3 practical, i)ortable, and easy to use, it is highly advantageous to enhance the functionality of an 

14 electronic book viewer to support video conferencing. There arc synergistic effects from the 

15 combined convenienceof viewing electronic books in association with participation in a video 

16 conferencecall. Forexan^>le,aconferencccaUcanbeinitiatedwhileviewinganelectit)nicbook, 

17 which is a directory containing call cormection numbers or addresses. As another example, a 

1 8 conference call can be initiated while viewing an electronic book, which may be a topic of the call 

19 or which can be transmitted wholly or partially as part of or in conjunction with the call. In yet 

20 another example, a user engaged in conference call that the user finds boring or distracting can 

21 convenientlyviewanelectronicbookwhileniaintainingtheconferencecallconnec^ Other 

22 advantages and benefits of the present invention will be parent from the following Detailed 

23 Description of a Preferred Embodiment, with references to the Drawings. 

24 Brief Description Of The Drawings 

25 Rgure 1 is a schematic showing an overview of the electronic book selection and deh veiy 

26 system. 

27 Figure 2 is a block diagram of a hardware configuration for a four component home 

28 subsystem. 

29 Figure 3 is a block diagram of a hardware configuration for a two unit home 

30 subsystem. 
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1 Figure4isablockdiagramforanexampleof a library unit. 

2 Figure 5 is a block diagram of an electronic book viewer. 

3 Figure 6 is a block diagram of an electronic book viewer with video conferencing 

4 capabilities. 

5 Figure 7 is a diagram of various video conferencing network connections according to a 

6 preferred embodiment of the present invention. 

7 Figure 8 is a diagram of a mini-network without a central node, according to a preferred 

8 embodiment of the present invention. 

9 Figure 9 is a diagram of a mini-netwoilc having a library central node, according to a 

1 0 preferred embodiment of the present invention. 

1 1 Figure 10 is a connection diagram of a conference call among the three viewers. 

12 Figure 1 1 is a block diagram of a video conferencing central node. 

13 Detailed Description Of A Preferred Embodiment 

14 L Overview of An Electronic Book Delivery System 

1 5 Electronic book selection and delivery systems distribute books to bookstores, public 

1 6 libraries, schools and consumers, providing a secure electronic system for both delivering selected 

17 books and receiving paymrats. The electronic book system of the present invention has an unusual 

1 8 combination of features that provides the consumer with adaily use household appliance that has 

19 a high tech aura while being very practical, portable, and easy to use. 

20 An advantage of electionic hocks is the eliminalion of the distribud(»i of any physical object 



21 suchasapq)erbookorcomput^mraiory device iromany book ortextdistribudon^stem. The 

22 purchaseof abookbecomesaPAY-PER-READ™event avoidingtheoverfaead, "middle-men,*' 

23 printing costs, and time delay associated with the current book distribution system. Published 

24 material and text such as the President's speech, a new law, a court decision on abortion, or O. J. 

25 Simpson's testimony can be made immediately available to the consumer at a nominal fee. 

26 The primary components of an electronic book delivery system are the subsystem for 

27 preparingthetextfardeHvwyandthesubsystemforrecdvingandselectingte^^ 

28 Theqrst^maybeconfiguredforusebybookst(Hes,pubUchbraries,schoolsm^ The 

29 systemforconsumeruseismadeupof foursubsystems,namely: (1) an operations center, (2) a 
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1 distributionsystan,(3) ahomesubsjwtemincludingnxeptioii, selection, viewing, tninsactingand 

2 transmission cqiabilities, and (4) a billing and collection system. 

3 T^^^^ationscentCTpKfomissevaal primary fiinctions:manipu^ 

4 receiving, fonnatting and storing of text data), security encoding of text, cataloging of books, 

5 providingarnessagingcenterc^iUty,andperforminguplinkfimctions.Inone^^ 

6 systemdeUversthetextfiomtheoperationscentertoconsmnerbomM 

7 anal<^videosignals.TheinseitionoftextisgcneraDyperformedwithanencoder 

8 tlKttiswithinorneartheoperationscenter.Thesystemcanuseseverallineso^^ 

9 mtenral(VB^),anthelinesoftbeanalogvideosignal.adigitalvideosi^^ 

10 bandwidth to transmittextdata. Using the VBI delivery method, the top ten or twenty book titles 

1 1 DMybetrammittedwith videoduringnormalprogrammingutilizingexistingcableorbroadcast 

12 transmissioncapabiHtywithoutdismptiontolhesubscriber'svideorBoeption. Usiiigtheentiievideo 

13 signal,thousandsofbooksmaybetransmittedwithinjustonehourofairtime. Nearly any analog 

14 ordigitalvideoordatadistributionsystemmaybeusedtodelivertbetextdata. TheApplication 

15 Serial No. 09/289,956, cited above, provides additional details of distribution systems. 

16 "n^hon^subsystanperfomKatkaBtfourfb^ 

17 selectingtext, storingtext, and transacting through a communicating mechanism. Thecomponents 

18 oftiiehomesubsystemmaybeconfiguredinavarietyofhardwaieconfiguiations. Eachfunction 

19 nMybeperformedbyaseparateconiponent.tiieconiponentsmaybeintegialed,ortiiecapabilily 

20 ofexistingcablesettopconveiterboxes,coniputers.andlBlevisionsmaybeutili2ed. Aconnector, 

21 libraiyunitandvicwerunitmaybeused. In one embodiment, the connector portion of tfie home 

22 subsystemnxeivesananatogvideosignalandstripsorextiactsthetextfiDmthevideo. Thehome 

23 libn»iystoiesthetextsignalprovidesauserffiendlysoftwarBm^ 

24 thetransactionsattheconsumerhome. The viewerprovides a screen for viewing text or menus and 

25 novel user friendly controls. 

26 The viewing device may be a portable book shaped viewer which stores one or more 

27 books for viewing and provides a screen for interacting witii Uie home library unit. In one 

28 embodiment,ahighresolutionU3)(Uqmdcrystaldisplay)isusedtobothreadthebo^ 

29 interactwithtbehomehTHarysoftwaie. lnoneembodiment,anoptionaIphoneconnectororretum- 

30 patiicablecoimectioninitiates tfietelephonecalls and, witii tiieaid of the library, transmits die 



wo 01/18665* 



PCT/USOO/24819 



6 

1 iieoessaiydatatoconq)letetheorderingandbilIingp(Mt^ Thebilling 

2 and collection system peifomis transaction management, authorizations, collections and publisher 

3 payments automatically. 

4 Figure 1 shows one embodinomt of an electronic book selection and delivery system 200. 

5 The deliveiy system 200 includes: an operations center 250 including an uplink site 2S4; a video 

6 distribution system 208; an electronic book device, or home system 258 including a video 

7 connector 2 1 2, a library 262, a viewer 266, and a phone connector 270; telephone system 274; 

8 an Internet web site 279; and a billing and collection system 278. Also as shown in Figure l,the 

9 home system 258 may include connections to a television 259, a printer 3 1 8 and a personal 

10 computer261 niay be used to display menu screens, electronic books, electroiuc files, or any oth 

1 1 infornMtionassodaledwiththeelectronicbookdeliveiy system200. In addition, the television 259 

12 andthepersonalcomputer261 mayiHovidecontrolfuiictionsthatrq>hcateandsupplementth^ 

13 of the viewer 266. 

14 The operations center 250 receives textual material ftom outside sources 282 such as 

15 publishers, newspapers, and on-line services. Alternately, the outside sources may ibaintain 

1 6 electronic books at the Memet web site 279. The outside sources 282 may convert textual and 

1 7 graphical material to digital format, or may contract with another vendor to provide this service. 

1 8 The operations center 250 may receive the textual and graphical material in various digital formats 

19 and may convert the textual niaterial to a standard compressed forniat for storage. Insodoing,the 

20 operations center 250 may create a pool of textual material that is available to be delivered to the 

2 1 home system 258. The textual material may be grouped by books or titles for easy access. 

22 As used herein, ''book" means textual or gr^hical information such as contaii^ in any 

23 novels, encyclopedias, articles, magazines, newspapers, catalogues, p^odicals, or manuals. The 

24 term **title" may represent the actual title assigned by an author to a book, or any other designation 

25 indicating aparticular group, portion, orcategory of textual information. The title mayreferto a 

26 series of related textual information, a grouping of textual information, or a portion of textual data. 

27 For exan5)le, "Latest Harlequin Romance", 'Tour CMd Reading Books (Ages 10-12)," 

28 ••Encydopedia'BRn'A>MCA'™,"*Tiesident'sSpeech^^^ 

29 ofJulyEvents,"'TetHandbooks,"*Tloev,Wade,"and*TheJoyofC^ 

30 Also, the title may be a gr^bical symbol or icon. Thus, a picture of a wrench may be a title for a 
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1 iqpairbook, apicture of acomputera title foraconq)uter book, agrs^hical symbol of a telephone 

2 a title for a telephone book, a drawing of a dagger a title for a mystery book, a picture of a bat and 

3 ball a title for a sports book, and a picture of tickertape a title for a business book. 

4 The operations center 250 includes the uplink site 254 for placing the text onto a 

5 telecommunicaticMissignalandsendingthetelecoimnunkationssignd The 

6 upliiiksite254wouldg^erallyincludeanencoder(notshowninFigure 1) to encode the text onto 

7 (be teleconmiunications signal. 

8 Many analog and digital video distributicHi systems may be used with the electronic book 

9 delivery system 200, such as cable television distribution systems, Inoadcast television distribution 

1 0 systems, video distributed over telephone systems, direct satellite broadcast distributiori systems, 

1 1 and other wired and wireless video distribution systems. Nearly any distribution system which can 

1 2 deliver a telecommunications signal, including a video signal, will work with the electronic book 

13 delivery system 200. It is also possible to distribute the electronic book without using a 

1 4 telecommumcaticxis signal as described in detail in U.S . Application Smal No. 09/289,956, akea^ 

15 cited above. 

16 The home system 258 perfoims five functions related to the reception and viewing of 

17 electronic books: (1) connecting with a video distribution system; (2) selecting data; (3) storing 

18 data; (4) displaying data; and (5) handling transactions. An important optional ftmction of the home 

19 system258iscommunicatingusing,inoneembodiment, a telephone communication system 274. 

20 The home system 258 may be made up of four parts: a video connector 2 1 2 or similar type of 

2 1 connectc^for oninecting with the distribution system 208, alibiary 262 for storing and pcocessing, 

22 a viewer 266 for viewing menus and text and a telephone cormector 270 for connectmg with a 

23 telephone communications system 274. 

24 The billing and collection system 278 may be co-located with the operations center 250 or 

25 located remote fix)m the operations center 250. The billing and collection system 278 may be in 

26 communication with the home system 258 using telephone-type communication systems (for 

27 ''exanq>le 274). Any of anumber of comntumication systems, as presented in tte ^plication serial 

28 no. 09/289,956, suchas acellularsystemorthe Jntemsx, will operate with the billing and collection 

29 sy5tem278. ThebillingandcoUectionsystem278recordstheelectronicbooksorportiorisofte^^ 

30 that are selected or ordered by the subscriber. The collection system can charge a subscriber's 
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1 credit account or bill the subscriber, h addition, the billing and coUection system 278 may monitc»: 

2 the amount due to publish^ or other outside sources 282 who have provided textual data or other 

3 services such as air time to enable the text delivery system 200 to operate. 

4 Also within the scope of the present invention is an intranet configuration of the 

5 embodiments illustrated in Rgure 1 thatmaybeusedasapartof aprivatedistributionnetworkfor 

6 distributing and circulating electronic books. ForexanDple^auniversitylibFaryorbookstoremay 

7 use such an intranet to circulate electronic books to university students and professors. 

8 Additional details regarding the electronic book selection and delivery system 200 as well 

9 as alternatives can be found in the copending U.S. Application Serial Nos. 09^89,956 and 

10 08/336,247, akeady cited above. 

11 n. Electronic Book Home System 

12 The hardware configuration for a four component home system 258 is shown in Figure 2. 



13 Hgure3showsahardwareconfigurationforatwoconqx3naathoniesubsysten^ The home system 

14 258 performs several functions, such as receiving data and video transmissions, stripping (or 

1 5 extracting) the data firom the video signal, screening and storing the data, providing user Mendly 

1 6 interface controls and software, displaying menus and text, processing transactions, initiating 

17 telephone calls and transmitting billing data. Various hardware configurations maybe utilized to 

1 8 achieve the desired functions of the home system 258. For example, as shown in Figure 3, the 

19 home system 258 can be configured to utilize the reception and channel tuning capability of the 

20 current installed subscriber base of cable converter boxes and televisions 60 1 and networiced 

21 OHiqmters. Iliehon)esystem258canalsobedesignedasanadvancedsettoptemainal\^ 

22 gen^ation capability, electronic memory and a telephone modem. 

23 The electronic components that make up the home system 258 can be anang^ in a variety 

24 of ways. In the four unit subsystem ofFigure 2 the viewer 266 and library 262 are wired together 

25 while the remaining components communicate through RF (radio fi:equency) transceivers 604. In 

26 a simple version of the home system 258 there are only two units, a library 262 and a viewer 266. 

27 Figure 3 shows a two unit home system 258 with certain optional features. 

28 Theviewer266isg^ieraUyequippedwithaUg}iresolutionviewingarea602,d^ 

29 (including akey 605, security 606, andamicn)processor621), video graphics control and memory 

30 607, power supply circuitry (not shown in Figure 3), an optional battery 603 and an optional RF 
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1 transceiver604. In a two unit anmigpment, the Ubraiy 262 contains the connector 

2 electronic book distribution system, connector function to a public telephone communications 

3 system, and memoiy 600, which may be removable and portable memory 600' (Figure 4). More 

4 specifically, the library 262 would include data strippmg functions 617, digital logic 609, memory 

5 storage600,powercircuitry610, optional connections61 1, including cellular or PCN (personal 

6 communications network) phone 611', optional battery (not shown), of^onal tuner module 613 and 

7 anoptionalRFtransceiver604, Theconnector212andthepublictelq)honesystemconnection 

8 270, as well as the removable portable memory unit 600'of the library 262 may be broken outinto 

9 separate conqx>nents. (Figure 3 shows a removable portable hard disk memory 600* with 

10 removable cartridges 614.) FinaUy, the home system 258 may include an attached keyboard 267 

11 orawirelesskeyboard268. Both the attached keyboard 267 and the wireless keyboard 268 may 

12 be used to communicate with the viewer 266 (not shown) or the library unit 262. The wireless 

13 keyboard 268 may communicate using RF signaling, for example. 

14 In an altonate arrangement, all functions of the home sy5tem2S8 may be incorporated into 

15 asingleunit ThefunctionsoftheHbrary262,forexanq}le,inaybecarriedoutbyacardorchipset 

16 in the viewer 266. All the conununications devices needed to couple the home system 258 to 

17 varioustelecommunicationsnetworksmayalsobeincorporatedintotheviewer. Allinterfaces 

18 betweenthehomesystem258andthesubscribermaybeincludedwiththeviewer266. Ihthis 

1 9 embodiment, the viewer 266 may include a communication device for receiving inputs from a 

20 separate keyboard. 

2 1 Therefore, the home system 258 may have as many as five separate components, which 

22 communicate with each other. Thetwo,three,fourorfiveseparatecomponentswhichmakeup 

23 the home subsystem can communicate with each other in a variety of ways, including hardwired 

24 cormection 615, RF transceiver 604 and other wireless methods. 

25 RFcorrmninications may be used in the home, allowing separate con^xxients to be located 

26 throughoutthehomewitfaoutrestriction. The data communicated between the units may be secure 

27 data. In addition, the library 262 may provide power to the viewer 266 through the hard wire 

28 coimnunication link 615. 

29 To receive and strip data from a video signal at the consumer's home, a device such as a 

30 cable interface device or cable cormector 212, 2V is used. The cable connector device 212' 
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1 mcludesatuner613,whilethecableinterfacedevice21^ 

2 in the home. In either configuration, data is stripped from the video signal and stored at the 

3 subscribers location in the library 262. Thephoneconnector270,optionalconnector61Uanda 

4 modular connector initiate communications and transmit ordering and billing information to the 

5 operations center250 or biUing and coUection system 278. A digital connector 619 is provided to 

6 communicatedigitalinfonnationwiththesettopterminal601. The libraiy 262 is the intelligent 

7 con^nent of the home subsyst^ incoipoiating the haidwaie and software necessaiy to store the 

8 text data, generate menus and effect the purchase transactions. In addition to an RF transceiver 

9 604, the home libraiy 262 also includes the necessary jacks and connecticxis (e.g., communications 

10 connector270')toallowthesystemtbbecoiinectedtotheviewer266. As shown in Figure 3, the 

1 1 libraiy 262 communicates the text data to the viewer 266 in a secure format, which requires a key 

12 605 for decryption. The text may be decrypted page by page just before viewing. 

13 A. Video Connector 

14 The connection to the video distribution system may be a cable connector to a cable 

15 television delivery system, as shown in Figure 3. The cable connector includes a data stripper 

1 6 circuit 617, which accepts video input firom either a set top terminal 60 1 , a TV or a VCR, or an 

17 optionaltunerblock613thatreceivestheCATVsignalthroughthecableconnector212'. The 

1 8 data stripper circuit 617 strips data out of the video, and outputs a digital bit stream to the digital 

19 logic portion 609 of the libraiy imit 262. The data is embedded in the video signal either in the 

20 vertical blanking interval or the active video portion in an encrypted and compressed format. The 

21 data stripper circuit 617 can be placed inside the set top terminal 601, TV» or in the libraiy unit. 

22 The data stripper circuit 617 outputs the digital bit stream to be used by the library digital logic 609. 

23 Thevideoconnector212mayalsocontainachanneltunermodule613thatcantunetothe 

24 video charmel and provide access to the video that contains the data to be stripped. Using the 

25 optional tuner module 613, a set top terminal, VCR, or TV tuner is not needed in the home 

26 subsystem. The optional tuner module 61 3 would instead receive the CATV signal directly through 

27 thecablecormector212'. Additional connector options, which allow for the receipt of electronic 

28 bodccontentusingalteroativedelivery methods, are possible. This ubiquitous access is provided 

29 using the modular coimector as depicted in Figure 3. 
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1 B. Library 

2 An embodiment of the library 262 for a two unit home subsystem is shown in both Figure 

3 3andHguie4. TheCTbodimentshownincludesthefoUowingoptional parts: the video connector 

4 212, phone connector 270, RF transceiver 604, and battery pack 624 in addition to a removal 

5 portable memory 600', microprocessor 628, instraction memory unit 632, digital logic 636, and 

6 power unit 640. 

7 The library 262 contains a digital logic section 609 (not shown in Figure 4) which includes 

8 the microprocessor 628, the digital logic 636 and the instruction memory unit 632. The 

9 microprocessor 628 may be a secure microprocessor such as the Mot SC21 device sold by 

10 Motorola. The digital logic se(^on 609 recdves the s^al digital bit stream from the data strip^^ 

11 circuit 617 and process thedata. Eirorcorrectionisalsoperfonnedbythedigitallogicsection609 

1 2 and the data is checked for a proper address. If the address of the data is correct and the library 

1 3 262 is authorized to receive the data, the datais transferred to the memory storage unit 600, 600'. 

14 Authorization to receive the data is provided by the cable headend or another distribution point. 

15 AnauthcnizationcodeinaybesentinthesQdaldigitalbitstieani. The digital logic section 609 sends 

16 ^ropriatetextandgRf>hicaldatato the memory storage unit600, 600'. It transfers this datain 

17 acompressed and encrypted format and the dataremains stored in a compressed and encrypted 

18 format 

19 1. Memory Storage Unit 

20 The memory storage unit of the library may be a removable portable n^mory unit 600 ' (as 

21 shown in Figures 2-4). A variety ofoptions are avaUable for memory storage: a hard disk drive, 

22 sudi as one having an 80 megabyte or 200 megabyte c^iadty; a hard disk with removable platters ; 

23 and a CD ROM. Referring to Figure 3, a hard disk drive unit 600', which contains removable 

24 platters, may alsobe used. This would provide virtuaUyurilimitedUbrary storage csqpacity^ Data 

25 wiUbestoredintfaeniemorystorageunitinacornpressedandencryptedfomiat. Asisalsoshown 

26 inRgure3,thedatanmyalsocontainakeyoruniqueIDnumberthatmatchestheIDorkeyofthe 

27 viewer 266. This matching of a unique key or ID number prevents unauthorized transfer of text 

28 datafixsmtheriieQKHystorageuriittoanuiiauthorizedviewer. Small memory devices such as smart 

29 cards, electronic memory cards or PCM CIA cards (personal computer memory card industry 

30 association) may also be used to store the data. 



wo (11/18665 



PCT/USOO/24819 



12 

1 2. Power Circuitry 

2 As shown in Rguies 3 and 4, the libraiy 262 will accept power fix>m AC wall power 610, 

3 DC power 640, or optional batteiypower 624. Thepowercircuitiy610,640niayprovideallthe 

4 voltagpnecessa]yfit>meithertfaebatte]y624orACi]mtforthevariousciicm The 

5 power circuitry 610, 640 may also provide power to the viewer through a single data cable when 

6 connected to the viewer. The power circuitry 610, 640 wiU recharge the battery using AC power 

7 when in operation. Withtheoptionalbat!eryunit624instaUed,theUbrary262beconiesaportable 

8 unit and can still provide power to the viewer 266. In order to extend battery life, power 

9 conservation measures may be utilized, such as shutting down the memory system when not in use. 

10 Whenteviewerunit266isbeingutilizedandtfaeUbraiycin:uitiyisnc^ 

1 1 power may be shut down to the library 262. 

12 3, Connection to the Public Telephone System 

13 hi an embodimmt, the connection to the telq)hone system may be provided by a connector 

14 device611, which consists of amodem. Vaiiousavailablemodemsmaybeusedtoperformthis 

15 functioiL As shown in Figure 3, cellular phone or PCN phone connections 61 r may also be 

16 provided. Whenthehomesystem2S8isfirstinitialized,themodemmaybeusedtotransferthe 

17 nameandcreditcaniinfoniiationofthecoiisuinertothebillingandcoIlectionsystem27^ The 

1 8 telq>hone onmection 270 may be utilized each time an electronic book is purchased by a consumer 

19 to conq)lete and record the transacticm. The telephone connection 270 may also be used to receive 

20 the text data from the operations center 250, by-passing the video distribution system 208. 

2 1 Additionally, the telephone connection 270 may be used to send and/or receive video and/or audio 

22 associated with aconference call. Thetelq)honecoimection270maybeasq)arateuiutasshown 

23 in Hgure 3. However, alternate means exist to connect the home system 258 to the billing and 

24 collecdonsy$tem278ord)eoperationcCTta-2S0. Themodularconnector(showninFigures3and 

25 4) provides access to each conmiunication network to provide a path from the home system 258 

26 to the billing and collection system 278 or the operations center 250. 

27 Additional details regarding the home system 258 as well as alt^natives can be found in the 

28 copending U.S. Application Serial Nos. 09/289,956 and 08/336,247, cited above. 
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1 m. Electronic Book Viewer 

2 Figu]:eSisabIockdiagi:amofaviewer266showingitsintenialcomi^^ Theviewer 

3 266 of Figure 5 is similar to the viewer 266 depicted in Figure 3. The viewer 266 is preferably 

4 designed to physically resemble a bound book. The viewer 266 is made up of five primaiy 

5 components and several optional components: (1) LCD display 602; (2) digital circuitry (not 

6 shown); (3) video graphics controller 607 ' ; (4) input controls 740'; (5) book memory 728; (6) 

7 optional power supply circuitry 736; (7) optional battery 603'; (8) optional RF transceiver 604; 

8 and (9)optional altemativecommunicationinterfacedevices, such as cellular ormobileconnector 

9 611;(10)optionalkeyboards267and268(notshown);and(ll) an optional q)eakei/microphone 
10 608'. 



11 (1) AhighresolutionLCDscreen602,ofVGAquality,maybeusedbytheviewer266 

12 to display text and graphic images. Altematively.flatpanelCRTtechnologycanbeemployedfor 

13 the screen 602. The screen 602 may be the size of one page of an electronic book. A two page 

14 screen or two screens may also be used with the viewer 266. 

15 (2) Digitalcinn]itiytbatincludesasecuremicn>pnx:essor621»iiistructionniemory73 



16 and digital logic. Dataistransfenedtotheviewer266incompressedandencryptedformat. The 

17 secure microi»ocessor 621 comparesthelDnumberof the viewer 266 with the incoming data 

1 8 stream and only stores the text data if the ID number of the viewer 266 matches that within the 

19 incomingdatastreariL Theviewcr266maybeconfigurednottooutputtextdataorotherdata,and 

20 the data can be decompressed and decrypted only at the moment of viewing and only for the 

21 cumoit page being viewed. These measures pmvifte aridirinnal sficuriiy agfi^nitf unaiTthori7fi<f aryyss 

22 to data. 



23 (3) Avideogr^UcscontroUar607'tbatiscq)ableofassistinganddispl^ingVGAquaUty 

24 text and graqpbic images is included in the viewer 266. Thegraphicscontix)Iler607'iscontrolled 

25 by the digital circuitry described above. Text may be displayed in multiple font sizes. 

26 (4) The viewer 266 of Figure 5 has touch panel controls. These unique and novel controls 

27 allow the consumer to select stored electronic books and electronic books firom catalogues, move 

28 a cursor, and turn pages in an electronic book. Typically, the controls include forward and reverse 

29 page buttcms^abaU forcursor movement, oneor more selection buttons, acunent book button and 

30 a bookmark button. 
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1 (S) Book memoiy 728 for at least one electronic book or other data is included in the 

2 viewer 266. The memory 728 stores text and any graphics, which represent pictures in a book. 

3 The memoiy 728 can also store menu graphics data. Two different memory 728 devices maybe 

4 us6dintheviewer266,onefortheinstnictionsforthemicroprocessor621 in the digital circuitry 

5 and a second type of memory may be used for the book memory 728 (and graphics). Various 

6 memoiy devices available on the market may be used such as, ROM, RAM or a small hard disk. 

7 Since an electronic book requires approximately 0.6 megabytes of storage, a small hard disk 

8 providing approximately 60 MBytes of storage provides memory to store approximately 100 

9 electronic books. 



10 Text forelectionic books may be displayed in various font sizes. Toaccommodatevaiious 

1 1 fonts fordisplay,avarietyoffontsarestoredininstraction732orbookniemory 728. Thus larger 

12 or smaller fonts may be recalled from memory 621, 728 to create displays desired by the 

13 subscriber. 

14 (6) Powersuiqply circuitry 736 in the viewer266acceptspowerfiomeitheran AC power 

15 source or from an optional battery 603' or the library 262. The power supply circuitry 736 

16 provides the necessary voltages to accommodate the various systems within the viewer 266. 

17 (7) An optional battery 603' is provided in one embodiment. The battery 603' is 

1 8 automatically recharged when AC power is available. 

19 (8) An optional RF transceiver 604 which provides a two-way data link between the 

20 viewer 266 and other conqx>nents of the home subsystem can also be included in the viewer 266. 

21 (9) The optional alternative communication intafaoe devices allow the viewer 266 to make 

22 use of a varieQr of conmiunication paths. For instance, the viewer 266 may include a cellular or 

23 PCN transceiver 61 1 for mobile communicatioiis. 

24 (10) The optional wired (attached) keyboard 267 and wireless (e.g.,RF) keyboard 268 

25 (seeHgure2)maybeusedwithttieviewer266toprovidecoiimiuiucadonsbetweenth^ 

26 and the viewer 266. 

27 (11) The optional speaker and microphone 608*allow the viewer 266 to provide audio 

28 signals to the subscriber, and allow the subscriber to provide an audio input. The speaker and 

29 microphone 608' may be used in conjunction with the cellular transceiver 608 or other 
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1 telecommunications equipment to provide for reception and transmission of telephony and 

2 data. 

3 Theviewer266ofRguie51mpartsavailableforprovidingconnectioiisto: alibrary744, 

4 electronic card memory 748, CD ROM units 752, and a portable memory unit 756 (such as that 

5 shown in Figure 3 as 600'). VariouselectronicmemoiycardssuchasPCMCIAcanbeusedwith 

6 the viewer 266 to supply and store electronic books. 

7 Security, low powerconsunq)tion and »ceUent display technology are desired featu^ 

8 the viewer 266 design. The viewer 266 should be lightweight and portable. The viewer 266 

9 contains a software operating system that allows electronic books to be stored, read and erased 

10 and includes the capability to order electronic books and retain them in memory 728 for a 

11 predefinedperiodoftimedetenninedbythesystemoperator. The software can be configured to 

12 aUow the electronic book to be read during a period of time (i.e., two weeks) and then 

13 autoinaticaUy erased, read once and enised, or held in memory permanently. Each viewer 266 may 

14 have aunique key 605. Allofthedatastoragemaybeenciyptedwiththekey605foranindividual 

15 viewer 266 to prevent more than one viewer 266 accessing the text file or electronic book file. 

16 Tosiq>portvideoconfia«nciiig,theviewer266c^beaugmaitedwiA 

17 as shown in Figure 5. The additional features can be integrated into an enhanced electronic book 

18 viewer266orprovidedasoneormoreupgradestoamorebasicelectronicbookviewer266. hi 

19 Figure 5, a camera 608" and an input device 740* are included in the viewer 266. The camera 

20 608 " is preferably a small video camera located and oriented on the viewer 266 so that it is typicaUy 

21 directedattheface,torso,orentirebodyof(Hieviewingthedisplay602. The direction of pointing 

22 is manually adjustable by the user. Alternatively or additionally, the camera 608" can be 

23 electronically steerable, focusable and otherwise controllable. 

24 Theiiqiutdevice740'maytakemanyfonDS. The input device 740'perfomis the function 

25 of accepting user input in order to establish and manage a conference call, e.g., entering party 

26 identifiers, hanging up, etc. Exemplary forms of the input device 740' include a telephone style 

27 number key pad; curscw^int^ movement device, such as a track ball, j oystick or touch pad; click- 

28 type buttons; and a wired or wireless interface to a separate keyboard. Alternatively or 

29 additionally, the display 602 and the input device 740* can be combined in the form of a 
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1 tDuchsoeen. Theinputdevice740'inaybeacombinatiQnsofseva:iddii^^ 

2 illustrative ones just mentioned. 

3 Conference calling also requires an upstream (or reverse path or transmission) 

4 communicatioac^iabiHtyofsufiBdratbandwidth. Theiq)stieamcominunicadoncapabilityfc»'video 

5 conferring is in addition to the downstream communication C2q[)ability by which textual book data 

6 can be received, and tte iq)st[eam communication cq)abilit/requiies significantly more bandwidth 

7 than that minimally required for ordering or billing related to electronic books. 

8 To suppoit confeioice calling, the instruction memory 732 of the viewer 266 preferably 

9 contains programs for call establishment and management The programs provide menus and a 

10 gr^hical user interface for call initiation, adding a party to a call, accepting an incoming call, 

11 terminating a call, and setting up call characteristics as well as display and other output 

12 characteristics. 

1 3 Figure 6 is a block diagram of videoconferencing transmission and reception functions of 

14 theelectronicbookviewer266. Inreganlstotransmission,avideosignalfromthecainera608" 

15 is subjected to source encoding (i.e., conversion to spectrally efficient or compressed digital form) 

16 byavideosourceaK»der7QS,andanaudiosignalfomthespea]rerAmax>phone^ 

17 tosourceencodingbyanaudiosourceencoder710. The source oicoded video and audio signals 

18 aresynchronizedandmultiplexedtogetherbyasynchroriizermultiplexer71S. The video source 

19 encoder 705, audio source encoder 710 and the syndironizermultiplexer7 15 togedier can function 

20 to perform standard audio/visual encoding algorithms such as MPEG (motion picture expert 

21 group) or rru standard H261 orR263, which are well known in the art. Other media signals or 

22 signalscontainingsignalingiriformationcanalsobernuMplexedw^ 

23 described in greater detafl below. The multiplexed audio^dsual signal ou^t fiDm the synchronizer 

24 multiplexer 7 1 5 is optionally enoypted by an encryptor 720 and channel encoded (e.g., fcHivard 

25 error correction encoding and /or interleaving) by a channel encoder 725 before being transmitted 

26 by a transmitter 730 upstream into a video conferencing connection network. Those skiDed in the 

27 art will appreciate that the transmission functions illustrated in Figure 6 can be inq>Iemented in an 

28 order different fix>m that illustrated. 

29 In regards to reception, an incoming (i.e., downstream) video conferencing signal is 

30 received by a receiver 750, decoded by a channel decoder 755, decrypted by a decryptor 760, 
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1 and demutiiplexed with proper relative timing among video, audio and other data components by 

2 a demultiplexer synchronizer 765 . Video signals are decompressed and output for display by a 

3 video source decoder 770. Audio signals are decompressed and output for playing by an audio 

4 source decoder 775. Again, the order of processing can be different from that illustrated. 

5 The other signals that can be multiplexed with the audio and video conference call signals 

6 include, for example, data files, electronic books, orHTML(hyper-text markup language) based 

7 content according to the ATVEF (advanced television enhancement forum) specification. The 

8 HTML content may be displayed on the viewer 266, may be stored in the home system for later 

9 use, or may be passed to devices such as televisions or computers attached to the home system 

10 components for immediate or later display. Broadcastdatatriggers,announcements,andcontent 

1 1 resources can be sratin the VBI of the videoconfeience video signal on in an auxiliary data channel 

12 delivered with the video conference signal. Announcements are used to indicate to the viewer 266 

1 3 that intCTacti ve programming content is available for a gi vai video confeirace or segment of a video 

14 conference. Content resources contain the actual content or progranmiing to be run on the 

1 5 receiving device. Such content includes Web pages, scripts and images. The broadcast data 

1 6 trigger is used to synchronize the initiation of the interactive progranuning content to the ongoing 

17 video conference. 

18 IV. Network for Video Conferencing 

19 Figure 7 illustrates a video conferencing network 1000 and various configurations for 

20 connecting viewers 266 (orothervideoconferencing end equipment 1005) to the network 1000. 

21 Thenetwoik 1000providesft)Uduplexintenx>nnectivitybetweenviewers266involvedinagi^ 

22 video conference call. The network 1000 can support many simultaneous calls. One typical 

23 configuration for connecting a viewCT to the network 1000 is via a library, such as shown in the 

24 lower central area of Figure 7, where a viewer 266a is connected to a library 262a, which in turn 

25 is connected to the network 1000. A variation of thisconfigurationisshownintheupperleftarea 

26 of Figure 7, where a set top terminal 601 is an intermediary between the network 1000 and a 

27 library 262b linked to a viewer 266b. Another typical connection configuration is a diiwt 

28 connection between the network 1000 and a viewer 266, such as the viewer 266c provided with 

29 an optional communicator, or the viewer 266d, which is provided with integrated library 

30 functionality. 
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1 A. Mini-Netwoiks 

2 Figure 7 also iUustrates a mini-network 1010. The mini-network lOlOcan provide full 

3 duplex interconnecti vity between viewers 266 in a limited area (e.g., within a home, building, or 

4 campus)soastosupportvideoconferencecallswithoutinvolvementofthe network 1000. For 

5 example, in the case of a video conference call between two viewers 266e and 266f within the mini- 

6 network 1010, the connection between the viewers 266e and 266f can be a direct connection or 

7 it can be a connection through the library unit 262c. Figures 8 and 9 further illustrate these two 

8 connection options, respectively. 

9 1. Direct Links Between Viewers 

1 0 In Figure 8, the viewers 266e and 266f , as well as a third viewer 266g, communicate with 

1 1 eadiotfao-witfaoutanintemiediaiy. The communication paths between the viewers 266e-266g are 

1 2 preferably wireless Unks, and in one embodiment die wireless Unks arc RF links that utilize the RF 

1 3 transceiver 604 m each of the viewers 266e-266g. Wireless infrared links are also possible. In 

1 4 alternate embodiments, the communication paths can be provided by wired networks, such as an 

15 existingdataorconq)uternetwodc(e.g.,LAN),exisdngtdevisioncabM 

16 power wiring (as disclosed, for example, in U.S. Patent No. 5,319,634, which is hereby 

17 incoipcHatedbyreference). Ihanycase,thechannellinkingtheviewers266e-266gismultiplexed 

18 to accommodate sbt unidirectional links that connect the three viewers 266e-266g in afiiHy meshed 

19 netwoik. Although one skiUed in the art wiU readily qjpredate that many multiplexing schemes 

20 possible, including TDMA (time division multiple access) andFDMA (fiequency divisimmultiple 

2 1 access), the multiplexing scheme preferably utilizes CDMA (code division multiple access), also 

22 termed SSMA (spread spectrum multiple access), techruques. Advantages of CDMA in this 

23 instance include security of transmissions and the fact that FCC (Federal Communication 

24 Commission) regulations might not apply to these transmissions. 

25 In one embodiment, an asynchronous direct sequence CDMA system with a common 

26 spreading code is utilized. Similar CDMA systems are well known and discussed, forexample, in 

27 U.S. Patent No. 5,103,459 and U.S. Patent No. 5,546,381, botii of which are hereby 

28 incoiporaledbyrcference. In such a system, the transceiver 604 ofeach of the viewers 266e-266g 

29 includes an omnidirectional oressentially omnidirectional antenna, so tfaateachviewCT266e-266f 

30 canreceivetiietransmissionofdieotiiertwoviewers. Each ofthe viewers 266e-266g encodes its 
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1 transmissions using the same m-sequence as a direct sequence spreading code but at different 

2 phases. Forexample,tbeviewer266emaytransmitatarelativecodephaseofzero;theviewer 

3 266f may transmit at a relative code phase of -3.2 chips; and the viewer 266g may transmit at a 

4 relative code phase of +38.0 chips. Actually, each of the viewers 266e-266g can transmit at a 

5 random code phase while the receiver circuitry includes a search/selection algorithm as well as 

6 some contention protocol to resolve code phase collisions. The transceiver 604 of each of the 

7 viewers 266e-266g in this embodiment is a CDMA receiver that suppresses self-reception 

8 interference, despreads the received signals at the various incoming codes phases, tracks those 

9 phases, and possibly mitigates multipath and/or interuser interference. 

10 Because the mini-network 1010 of Figure 8 is fully meshed, it can operate under 

1 1 distributed control. Preferably, areceiver-oriented control protocol is utilized. Each of the viewers 

1 2 participating in a video conference call broadcasts its audio/video signal(s), and any viewer that 

1 3 receives the signal(s) performs the necessary processing to output the audio and video componmts 

14 incombinationwilfatho6eofoth^receivedsignal(s). Fteferab]y,thevideopoi1ionsoffl]eincoming 

1 5 signals are scaled and displayed together in some arrangement on the display 602, while the audio 

1 6 portions of the incoming signals are sunmied, synchronized to the video, if necessary, so that a 

17 summed, synchronized audio signal is sounded from the speaker/microphone 608*. 

18 2. Using a Library Unit as a Central Node 

19 LiFigure9,thelibraryuriit262cisusedasacentralnodeinthemini-network 1010,and 

20 connections 1200, 1205, 12101inkthelibraryunit262ctotheviewers266e-266g,respectively. 

21 The connections 1200, 1205, 1210canbehardwirBdorwireless. Although Figure 9 depicts the 

22 cormections 1200, 1205, 1210 in a star arrangement, other arrangements, such as a ring, for 

23 exanq>Ie,arepossib]e. :bcases wbeietheconnections 1200, 1205, 1210shareacommQnmedium 

24 (e.g., a hardwired ring, or free space in the case of wireless connections), then a multiplexing 

25 schemeisnecessaiy. Agairi,manyweDknownmultiplexingschanesaiepossible,includingTDMA 

26 and FDMA, but the multiplexing scheme preferably utilizes CDMA techniques for wireless 

27 connections. In this case, the centralized node (i.e., the library unit 262c) allows a synchronous, 

28 orthogonal CDMA system to be utilized. 

29 Specifically, synchronous orthogonal CDMA spreading codes, such as Walsh-Hadamard 

30 codes, are enq[)loyed on the uplinks from each of the viewers 266e-266g to the library unit 262c; 
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1 meanwhile, a broadcast downlink is transmitted from the Ubraiy unit 262c and received by each of 

2 the viewers 266e-266g. In one embodiment, the broadcast downlink is spread using one of the 

3 Walsh-Hadamard codes unused by the uplinks and includes control data for uplink timing and 

4 transmission powercontrol feedback as weU as caU data comprising covn^ 

5 from each viewer participating in the conference calL 

6 In one embodiment, the library unit 262c provides coitralized control of communications 

7 involved in a video conference call. Such centralized control may include call set-up, audio 

8 summing, and videocombining. Alternatively, the hbraiy unit 262ccan perform CHily switching and 

9 connectivityfunctions,^^eeachoftfaeviewers266e-266gp^om[isa^ 

10 in the case of a directfy connected mini-network where there is no library unit 262c. 

1 1 The access control of the hljrary unit 262c can be modified to accommodate multiple viewer 

12 connections during a conference call. During typical use for delivery of electronic books, only a 

13 single viewer holds the encryption key for the library unit 262c. Thisisdoneinordertoprevent 

14 unauthorizeddistributionofelectronicbooks. As depicted in Figure 9, however, the library unit 

15 262cniaycoiimiunicatewithseveralviewers266e-266gduringaconferencecaU. Thiscanbe 

16 acconq)lishedbyoperatingthelibraryunit262cina"clear''modeduringaco Qear 

17 modetransimssionsfromthelibraryuiiit262cmaybeunencryptedor,preferabIy,clear mode 

1 8 transmissions finom the library unit 262c utilize a common key to which all of the viewers 266e-266g 

19 have access. 

20 B. Large Scale Network 

21 The mini-network just described is capable of supporting calls between viewers in a 

22 relatively smallgeogn^calarea,withoutinvolvemratofdienetwork 1000. Forcalls of greater 

23 range the network lOOOisnecessary. National orworldwideconnectivityis possible usingthe 

24 network 1000, which may take various forms, as described below, including hybrids of the 

25 following. 

26 1. Cable Television Backbone 

.27 Id one embodiment, the network lOOOutQizesacabletelevisiontransmissionnetwcnk. A 

28 cable television distribution network is described in U.S. Patrat No. 5,559,549, which is hereby 

29 incoipcHatedbyreference. GeneraUy,acabletelevisiontrarismissionn^orkconq)risesheadends, 

30 each of which serves a number of subscribers. The cormection between a headend and a 
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1 subscribcrmay be metallic coaxial cable, optical fiber, or ahybrid, e.g., hybrid fiber-coax (HFC) 

2 systems. The most common cable networks today are HFC networks, but 100% fiber optic 

3 networks, i.e., fiber to the curb (FTTC), will be more prevalent in the fiiture. 

4 To support conference calling, the cable television network and the home interface to the 

5 cable network must support two-way communications. This can be accomplished by having 

6 separate physical fibers/cables or directional multiplexing on the same fibers/cables or some 

7 combination ofboth. Forexample,theirequen(7rang^betweenSMHZand42MHZisallocated 

8 for upstream (alsocalled *'q>linl^') transmissions (i.e., fiom a subscriber to a headend). Jn atypical 

9 HFC layout, there are separate optical fibers for upstream and downstream transmissions betwem 

10 a headend and each of several neighbortiood fiber nodes, where signals are converted between 

1 1 optical and electrical forms. However, upstream and downstream transmissions are multiplexed 

12 togeth^(xito the same coaxial cable that links a fibernode to subscriber sites (e.g., homes, offices). 

13 B idirectional amplifi^ eno^loying diplexers are typically utilized in the coaxial portion between a 

14 fiber node and subscriber sites. Ftuther details of a bidirectional cable television system are 

15 contamedinU.S. AppKcationSerialNo.09/124,043,filedJuly29, 1998,entitledMETHODAND 

16 APPARATUSFORUSINGPR(X5RAMSWATCHEDDATA,wMchisherebyincorporated 

17 byreference. An alternative use ofthe cable plant is via cable modem pairs between a viewer or 

18 library unit and a headend. 

19 Further upstream fix>m the cable headrads are one or more operations centa:s. Thegeneral 

20 downstreamfimctioiiaUtyof anoperationscentCTiscoUectingpn)grariisand/or da^ 

2 1 collected programs andA^ data, and transmitting the packa^d programs and/or data to headends. 

22 The link between an operations center and a headed may involve fixed terrestrial medium (e.g., 

23 cable/fiber), terrestrial microwave, satellite, or some combination of chaimels, although satellite 

24 charmelsarethemostconmionpresently. The link between a headend and an operations cent^ 

25 iiiaybebidirectionaltosupportduplexcallingbetweenelectronicviewers. Operations centers may 

26 be linked together to provide support over an even larger geographical area. 

27 In direct broadcast satellite (DBS) systems, the headend is absent or bypassed, and the 

28 opeiatioriscentCTCoinrnunicatesdirectlywithtfaesubsaiberviasatel^^ TotfaeextentthataDBS 

29 sateIlitelinkisbidirectionalwidisuf5cientiq)streambandwidth,aDBSs^^ 

30 tosupportcallingbetweenelectronic viewers. As an alternative to the DBS system, a separate. 
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1 d6dicatedorpn>prietaiysystemofsatellitesniaybeutili^ 

2 asatellitebackboneforthenetwork 1000. Alternatively, diverse coimniinication channels, such 

3 as telephony or the Internet, can be used to provide upstream conununications in conjunction with 

4 a downstream satellite transmission. Forexanq)le,adownstreamsatellitebroadcastofaudioand 

5 videotomateacherorpnifessoralongwithupstreamaudioonlytransmissionsfro 

6 a diverse communication channel is well suited to distance learning applications using the confeim:e 

7 calling capabilities of the present invention. 

8 Theextentto whichbidirectioiialconimunicationcapabihty ispnesentin tte 

9 systemdeteniiines thesupportforcallingbetweenelectronic viewer5266. In one embodiment, a 

1 0 central node within the network 1 000 p^orms signal processing and coordination to establish and 

1 1 manage a multiparty video conference call, as described in greater detail below. A video 

12 conferencing central node may be combined or collocated with other equipment in the cable 

1 3 television network. For example, a central node may be associated with an operations center to 

14 provide national or regional coverage. Asmallerscopeofcoveragemaybesi^yportedbyacentral 

15 node associated with a headend. An even smaller scope of coverage may be supported by a 

16 central node associated with a fiber node. Continuing one step further, the mini-network, as 

17 described above, results when a central node is associated with a library unit. 

18 2. CeUular Telephony Backbone 

19 The cellular telephony system is a bidirectional communication network that can be utilized 

20 forcallsbetweenelectronicbookview€^266withcellulartransceivers. Analog and digital cellular 

2 1 telq)hony systems are well known in the art and easily support two-paiQr conference calls without 

22 video. DigitalceUularsystemsareprefeiiedforusewiththepi:esratinvcaition,beca^ 

23 greater bandwidth, which is necessary for transmission of video. A central node for video 

24 conferencing in a cellular network may be a cellular base station (i .e. , at the center of a cell) or 

25 mobile switching station, which links many base stations together. 

26 3. PCS Backbone 

27 A wireless PCS (pawnal communication system) is another bidirectional communication 

28 network that is well known in the art and can be utilized for calls between electronic book view^ 

29 having PCS transceivers. The PCS may be, for example, a PCN. 
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1 4. PSTN Backbone 

2 The PSTN (public switched telephone netwoik) can be utilized with the prcsrat invention 

3 tocomniunicatevideoconfcrencingcallsaincmgviewm ThePSTN 

4 reaches worldwide and encompasses land lines (both metallic and fiber optic), tenestrial miciowave 

5 Iinks/andsatelUteUnks,aswellasalargenumberofswitchingcentersandexchanges. ThePSTN 

6 is well known in the ait, and in particular, multiparty conference calling in the PSTN is well known. 

7 Furthermore,schemesforvideotransmissionviathePSTNareknownintheart. Forexample, 

8 U.S. Pat. No. 5,563,882 (the 982 patent), which is hereby incorporated by reference, discloses 

9 a video confi^endng system that utilizes ISDN (integrated services digital netwoik) and the H.320 

10 videotelephoneprotocol. The «82 patent discloses a "multipoint control unit (MCU),'Vhich 

11 an exanoqple of a video conferencing central node, as used herein. 

12 5. Hybrids 

13 Hybridsof cabletelevisionnetwoiks,ceUulartelephony networks,P04s, thePS^^ and 

14 other networks, such as the Internet, are possible. By way of example, some cable television 

15 netwoikspresratlyprovideinteicomiectiontothePSTNandtheInteniet,so^ 

16 can be the single communications conduit for a home or ofiBce. Further integration and 

1 7 interconnections to PCNs and/or cellular networks is technically straightforward and likely in the 

18 future. 

19 V. Conferencing Processes and Methods 



20 A. Call Establishment 

21 AvideoconforadngcaUcanbeestablishedinavarietyofinaniiers. Qneormc»echannels 

22 for combined audio, video, and possibly other data can be set up at the initialization of the call. 

23 Alternatively, videoandpossiblyotherdatacommunicationcanbeaddedtoanexistingcall that 

24 initially carries less media or fewer media channels, such as an audio-only call, for example. 

25 h any case, channels for the various media are typically requested by one of the call 

26 participants. Requests are communicated to a video conferencing central node via a signaling 

27 network that may be inband or out-of-band with respect to the media content of the call. In a 

28 circuit switched or coimection oriented network, a request is processed by one or more video 

29 conferencing cratral node(s) so as to route the requested media channels, reserve adequate switch 

30 ports and/or configure various switches between the call participants as necessary to support the 
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1 requested media. Forexample,arcquestforvideoconmiiinicadonim 

2 tfaatisalieadyestablishedwouldpioiiq)ttfaevideocoii^^ 

3 switch to establish one or more connections of sufficient bandwidth to accommodate duplex video 

4 transmissions and possibly perform other processing to mark, join, or synchronize the video 

5 transmissions to the pie-existing audio communications. Further examples of requests schemes in 

6 a video conferencing system are disclosed in the '882 patent and U.S. Patent No. 5,896, 128 (the 

7 '128 patent), whichisherebyincoqmrated by reference. Inapacketswitchedorconnectionless 

8 network, requests as just described may not be necessaiy. In an asynchronous transfer mode 

9 (ATM) netwoik, which has sonoequaUtitesofbotbcinniit switching and packed 

10 lequests would be qTpiopriatelymodifiedin accordance with well known undeistanding in the ait 

11 It is also possible to add a party to an ongoing video conferencing call. For example, a 

12 point-lo-pointtwo-partycallcanbeconvertedtoabridgedthree-partycall. Atechniquefordoing 

13 so without disruption to the call is disclosed in the *882 patent 

14 A particular participant may select which, if any, otho* participants of a conference call will 

15 be able to receive all or some of its signals. This selection may be made during initial call 

16 establishment or "on the fly." For example, ifa party A to a three-way conference call among 

17 parties A<^wishestodisclosetopartyBsomethingsecretlyfixnnpartyC,paityA 

1 8 turn off the ability of party C to hear or view the signals of party A. 

19 ^ B. Viewer Signal Processing and Functions 

20 A viewer 266 performs signalprocessingassociated with the transmission andreception 

21 ofcallcontent hireganlstotransniission,theaudiosignals»sedbythespeakerAniciophone6()8' 

22 isconvertedtodigitalformandcompressed Forvoiceorspeechaudio,thefollowingfamiliesof 

23 algorithms are particulariy suitable: pulse code modulaticHi (PCM), delta modulation (DM) and 

24 linearprBdictivecoding(LPQ. Each oftbe above faniiliesofalgorithms includes variations, such 

25 as differential and adaptive variations. Sunilarly, the video signal sensed by the camera 608" is 

26 converted to digital forai and compressed The fundamental techniques for image compression 

27 nxAidevectcH-quantization, discrete cosine transforms, and run-len^ Combinations of 

28 these techniques are also possible. For video sequences ofimages,interfirame encoding based on 

29 nK)tionpredictioncanbe^hedtoprovidefurthercompressiongains. These techniques as well 

30 as odiers are utilized in standard video compession algorithms, including low-rate MPEG and ITU 
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1 Standard H.261 and H.263 for video conferencing, which are well known in the ait. Any 

2 coiiqytession algorithm that produces acceptably low bit rates for video and/or audio transmission 

3 through the netwoik and can be inq)lemented in real time with accq)tably small delay is suitable for 

4 usewiththepresentinvention. Encodingofvideo and audio maybe distinct or interrelated. By 

5 way of example, MPEG is a combined standard for both video and audio. These and other 

6 features are disclosed in additional detail in the ' 128 patent. 

7 Jn regards to reception, a viewer 266 executes a decompression algorithm corresponding 

8 to the coii^)ression algorithm. Jn addition, the viewer 266 may perform additional processing of 

9 thereceivedsignals. Forexample,theviewer266candeselectsomeorallotherconferencecall 

10 participants for output on thatpardcularviewer266, scale videoimages, overiq) videoimages, and 

11 otherwise customize the display and output characteristics. FuitheinK>re,theviewer266maybe 

1 2 programmed to automatically select the dominant speaker on the basis of the audio components of 

13 the conference call and oilaige the size and/or display resolution of the conesponding video output 

14 These and otherreception signal imx:essing features are disclosed in the '128 patent cited above 

15 as well as U.S. Patent No. 5,801,756, which is hereby incorporated by reference. 

16 Optionally, the video conferencing system can support more sophisticated remote 

17 participantcontrolsofvideoandcamerafunctions. Forexanq)le,theviewercamera608"maybe 

18 electronically controDable (e.g., electronically steerable, focusing, zoom, pan, etc.) locally or 

1 9 remotely, and one or more other participating viewers 266 can command these electronically 

20 controllable aspects of the camera 608" to customize and dynamically alter the characteristics of 

21 thevideoimagesrasedbythecamera608". Alternatively, the same '^camera" video effects may 

22 beadiievedusingsigDalprooessingtechniques. Cameracommandsandrelatedvideomanipulation 

23 commands can be conmiunicated fix>m the remote (controlling) viewer to the subject (controlled) 

24 viewer by a low rate signaling chaimel. 

25 C)therconferencingdisplaycontrolsarepossible,including,fcH'exanq)le: (l)roundrobin 

26 display in a predetermined sequence; (2) visual token passing, wherein everybody can see the 

27 participant who holds the token; (3) dominant voice activation, wherein whoever has the loudest 

28 audio signal is displayed; and (4) '^Hollywood Squares" style display of all participants joindy in an 

29 arrangement such as a checkerboard. 
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1 AdcUdonaloutpmmampuladonsaiepos^blefornon-vi^ Examples of non-video 

2 media (besides audio) include electronic books, data files, documents, spreadsheets, graphics, 

3 programs, text streams, web pages, and interactive whiteboards. Each of the above can be 

4 contained within a window on the display 602 and sized, positioned and layered to suit the user's 

5 preferences. Alternately, each of the above can be provided as a picture-in-picture, as described 

6 in the above-cited Application Serial No. 09/335,268. According to one process of the present 

7 invention, a new object for display, when it is received at a viewer 266, is initially displayed as a 

8 smallicon. Whentheuserprovidesinpmtoopentbeicon(e.g.,bycUckingit),theico^ 

9 intoawindowofdefaultsizeandposition. The user can then adjust the display characteristics of 

10 thewindow. in the case ofan interactive wUteboard, each partidpant in the conference call may 

1 1 view and potentially edit the contents of the whiteboard, which is preferably a window on which 

12 simple drawings, gr^hics, and text may be entered. Each call participant sees the same version 

13 of the whiteboard, which is globally updated periodically or as necessary. 

14 A receiving viewer 266 with sufficient memoiy can record a call in its entirety or selected 

15 conqxHientsofacall,includingone*sownaudio,video,orothercomponents. The ability to store 

16 andlaterretrievecallsorcallcomponentsisu5efidforrecordkeeping,recollectionor messa^ 

17 deliveiy. IlierBcoidfimctioncanbeprogrammedtooperatewithouta 

18 receiving viewer 266. Inthiscase,therecordiimctionprovidestheviewer266withthecapability 

19 ofanansweringmachineorvoicemailsystemwitfavideoand/orothermediaeniboc^^ Byway 

20 of illustration of this cq)ability, an unattended viewer 266 may receive a video call from a calling 

21 party. The unattended viewo: 266 answa:s the caUautoniaticaUy and transniits an audio^ 

22 greetingtothecallingparty. la response to the greeting, the calling paitytransniits an audio/video 

23 message to the unattended viewer 266, which records the message. 

24 A receiving viewer 266 can also convert an audio message to text in accordance with 

25 algorithms(e.g.,voicerecognition)thatarewelllcnownintheart. The resulting text file can be 

26 displayed on the display 602 of the viewer 266 or stored in memory, such as book memory 728, 

27 within the viewer 266. This feature is usefiil to produce a transcript of a call or to "Ustetf' to a call 

28 or message silently. Thesamespeechtotextoxiversioncapabilitycanbeutilizedwithoutgoing 

29 caUs or messages as well. By way of example, a user may choose to transmit h^ audio signal as 

30 atextstieaminplaceoforinadditiontoharaudiosignal. The viewer 266 can also be programmed 
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1 to convert text to speech in accordance with weU known algorithms. Such a feature is useful for 

2 userswhohavediffiodtyseeingorieading. AMtionaldetailsofviewerra^ 

3 and text are provided in the above-cited application serial no. 09/344,449. 
. 4 C. Central Unit Functions 

5 Some or all of the viewer functionality, as described in the preceding section can be 

6 perfonnedbyavideoconferencingcentralnodeinstead(oradditionally). For example, the record 

7 and stcnage function can be easily, and in cases advantageously, located in acentral storage node 

8 ratherthan distributed among viewers. As further exanq>les, a central node can perform speech- 

9 text conversion and can store and manage an interactive whiteboard. Central unit recording, 

1 0 storage and management are desirable when the content of the video conference call concerns a 

1 1 lecture or presentation. 

12 In a preferred embodiment, a video conferencing central node performs central combining 

13 foraconferencecall. Central combining simplifies the communication among the viewers 266 

14 participating in aconference call by establishing fiill duplex connections having fixed or bounded 

15 bandwidth,onebetweeneachparticipatingviewer266andthecentralnode. The central node 

16 manages all aspects of thecall andis ultimately responsible fortfae selection of information received 

17 byeachpartidpatingviewercxiitssin^ecfaaDnel. ThecentraInodereceivesalliq[>linktransmissions 

1 8 of video, audio and possibly other media. The central node then makes various combinations of 

19 the uplink data, one combination being transmitted to each participating viewer 266. Each 

20 participating viewer 266can customize itsdownUnk combination and output display, as described 

2 1 above by communicating configurations commands to the central node, which effects the requested 

22 configuration. Furtherdetailsof central combiningforvideocoiiferencingisdisclo^ '128 

23 patent already cited and U.S. Patent No. 5,657,096, whichis hereby incorporated by reference. 

24 Hgure 10iUustratescentralcombiningforaconf(»encecallaniongthethreeviewers266a, 

25 266band266c. Anode 1025 is the central node for this call. Nodes 1030and 1035 are utilized 

26 for connection of the viewer 266a. In this example, the network 1000 initially determines that the 

27 node 1025 would act as the central node. Upon establishment of the conference call, signaling 

28 within the network 1000 occurs to set up the node 1025 as the central node and to configure 

29 switches at the nodes 1030and 1035 so as to make the connections as shown, in die case of circuit 

30 switching. Inthecaseofpacketswitching,theiUustnitedroutesni^beonesordiemo5tlike^^ 
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1 of many possible routes for given packets. Signals such as video, audio, and/or other media 

2 generatedoroiiginatingattheviewer266aaietransmittedtothecentralnode 1025. Likewise, 

3 each of the viewers 266b and 266c transmit uplink signals to the central node 1025. In one 

4 embodiment, each of the view^ 266a-266c also transmits via signaling connections configuration 

5 information pertaining to its display setup and other functions. Based on this configumtion 

6 information, the central node 1 025 performs combining of data fiom some or aU of the three i^links 
. 7 to create three customized downlink signals -* one for each of the viewers 266a-266c - and 

8 transmits the downlink signals along the paths shown. One skilled in the art wiU^ipreciate that 

9 uplink and downlink transmissions to/from a given viewer need not share the same path physically 

10 or logically. 

11 In one embodiment, the central node 1025 perfiMms audio combining. Typically, the audio 

12 uplink components from every other participating viewer 266 are summed to create a sum or 

13 combined audio signal, which is then transmitted to a participating viewer as part or all of its 

14 downlinktransmiSSion. Audio summarim mmhminghaRthft ftfferl nf flUfiwingftvpfy ran partiripsmf 

15 tohearallotherparticipants,asoccursinafacetofaceconference. Optionally, a viewer*s own 

1 6 uplink audio signal can be added to the sum downlink audio it receives, thus providing a side tone. 

17 lliesummationcanbeaweig^itedsumandfheweightingcanbealteiedcfyQ^^ Forexanqple, 

1 8 relative audio weights, and thus amplification, can be in proportion to the size of that speaker' s 

19 correspondingvideoimageonaparticularviewerscreen. As anotherexample, the relative audio 

20 weight of the dominant speaker at any time may be increased. The time relationship between the 

2 1 conqxment audio signals and their conesponding video signals is maintained and synchronized as 

22 necessaiy. ThoseskiOedintfaeartwiUqp^natetheseandnianyothervariaticHi^ 

23 well known techniques of audio conferencing. 

24 h an embodiment of the present uivention, the central node 1025 performs video 

25 processing to combine various video conqx)naits of a video confCTendng call. In the simplest case, 

26 the central node 1 025 switches video signals firom one or more uplinks to a given downlink without 

27 processing the content ofthe video signals. In this case, each viewerperforms any videocontent 

28 processing. Inamoreactiverole,thecentralnode 1025 performs substantive processing ofthe 

29 uplinkvideosignalstocreateaconq)ositevideosignalforeachpartidpatingviewer266. bithis 

30 more active role, the cratral node 1025canselectfiDmtheavailableuplinkvideoimages(stillor 
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1 moving)aswellasothermedia,positionandscaletheiinages. I>>wnwa]id scaling (shrinking) of* 

2 imag^ may result in a reduction of resolution conq>ared to the conesponding video uplink signal. 

3 Upward scaling (enlargement or magnification) of images may produce a coarser image whose 

4 resohition can be enhancedusing well known techniques, such as, forexample, image interpolation 

5 and edge enhancement The composite image for each participating viewer 266 is then encoded 

6 for transmission. Standard digital encoding formats for moving video arc prefened, such as, for 

7 example, an MPEG, H.261 or H.263 format. 

8 Figure 11 isablockdiagramof the videoconferencingcentralnode 1025. Thecentral 

9 node 1025 contains cinnutiyto perform the functions just described, including a 

10 1410, audiosummationcombiner 1415, andaswitch 1420. The central node 1025 also contains 

11 a synchronizer 1 425 to adjust relative timing between audio and video signals as necessary and a 

12 memory 1430 in which signals can be recorded for future retrieval and playback. A signaling 

13 module 1435transmitsandreceivessignalinginfonnationto/&omvieweisandotherm Rnally, 

14 acontrollerl440aH]trolstheopaationoftbeothCTcircuitry. Those skilled in the art will recognize 

15 that other artangpmrats than the one iDustrated in Hgure 11 are possible and that ano&^ 

16 central node may contain less than all of the illustrated circuitry. 

17 VI. Applications 

1 8 The present invention provides synergistic effects from the combined convenience of 

19 viewing electronic books in association with participating in a video conference call. 

20 At the most basic level, the viewer 266 of the present invention provides the advantages 

21 andconvenienceofasingledevicethatcanpeifcHmthedualfiinc^^ 

22 andparticipatingincoDfa:encecalls. The combination takes advanta^ of common componrats, 

23 suchastfaedisplay6Q2andconmiuiiicationc^abiUty,thatcanbeutilizedforbothf^ The 

24 viewer266issinq)lertotransportandutilizethantwoormorcseparatedevices. 

25 portability of the viewer 266, especially when utilizing wireless communications, enables it to be 

26 used in a variety of settings, including at the home and office, while traveling, even at a 

27 beach. 

28 Another example of the synergistic advantages of the present invention is the ability to 

29 initiateaconferencecallwhileviewinganelectronicbook. Theelectronicbookmaybedirectly 

30 potinenttotheamferencecall. Forexample,theelectronicbookmaybeadirectoryorlistingof 
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1 call connection numbers, addresses, or the like, such as a ''WhitePages^/'Yellow Pages*' or a 

2 personal contact booklet. Whileorsoonafterviewingtheelectronicbookdiiectoiyonaviewer 

3 266 to look up one or more parties to caU, a conference call can be established conveniently using 

4 the same viewer 266. The viewer 266 can be programmed to mask the connection number or 

5 address from the user, so that a user need only deal with the caUed parties name or "handle" that 

6 is more familiar. hpaitia]lar,ausercansinq}lyUg|ihght,cUckorod]erwiseselectanai^ 

7 directory, and the viewer will automaticallycapturetheappropriateconnectioninformationand 

8 initiate the call. Adirectoiycanalsobeusedintfaisinannertoaddanewpartytoanexistingcall. 

9 Asanotfaa:example,tbedectroiiicbookinaybeamerchandisecatd WhUereadingtfae 

10 catalog, a user can initiate a call to a store or seller to order an item in the catalog or to obtain 

1 1 additional information. The electronic book catalog can be written to accommodate easy and 

12 automated calling in relation to the catalog contents. For example, a user may highlight, click or 

1 3 otherwise select an item in the catalog and press a single button (e.g., a "dial" or "connect" button) 

14 to place the call. In certain embodiments, the caU may be a conference call in which the selected 

15 items are auctioned and the callers arc live participants in the auction. More generally, the 

1 6 electronic bookneednot be acatalog, but can be any publication containing an advertisement for 

17 stores, merchandise or special information services (e.g., sports results, weather information, 

18 astrology, dealer locator services, or adult entertainment) that can be called. 

19 Other synergistic effects occur when the electronic book is not directly pertinent to the 

20 conference call. Auserengagedinviewinganelectronicbookcaninitiateorreceiveacallwith 

2 1 minimal disruptive effect because the caU and the electronic book are seen and/or heard on the 

22 same viewer 266. Furthennore, theusercanautomaticaUy maikan activeelectn>nicbookat^ 

23 current page or position when acall is initiated or received, to further ease resumption of reading 

24 the electronic bode afterconclusion of the call. Auserparticipatinginaconferencecallthattfae 

25 user finds boring ot disruptive can inomspicuously and conveniently read an electronic book on the 

26 same viewer 266 while feigning interest in the conference call. When the display 602 of the 

27 electronic book viewer 266 is actually two separate screens, one screen can display the electronic 

28 bookortextwhiletheotherscreencanbeutilizedtodisplaythevideoconference. Forincoming 

29 calls,caUeridentificationC'caUa'ID")canbepe[f(xm 

30 in the art, and the caller identification can be conveniently displayed on the display 602. 
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1 Ptortiq)smostmiportanfly,thepresentmve^ 

2 qjplications. Textbooksandlecturcorpresentationmate^ 

3 lecture or presentation) can take the form of electronic books, and lectures, presentations or 

4 discussions can be conducted as video conference calls. In one preferred arrangement, video is 

5 broadcast from the professor or presrater to all participants in the call while audi o only firom all call 

6 partidpants(includingtheim)fessororpresCTtcr)iscomhineds^ audio, 

7 though only the professor or presenter can be seen. In this way, questions and answers can be 

8 exchanged. In anothCTprefenrdanangpnoMt, a visual token passing schenie is cn^ 

9 theprofessor or presenter is the default token holder, but the professor orpresentercan pass the 

1 0 token to a student or audience member so that everyone can sees the student or audience member's 

1 1 camera 608" video when, for example, the student or audience member asks a question. 

1 2 Interactive whiteboards are deskably incorporated into the conference call to f aciUtate student 

13 questionsorinputthatismorenaturaUyexpressednon-veibaUyCsuchassketo^ 

14 fwraula). Textffles,textbann^,gr^Mcsffles,videoclips.conq)uterprogranns,andotherdata^ 

1 5 also advantageously incorporated into the conference call to aid in effective communication and 

16 learning. Forexample,theprofessororprescntwmayplayavideorccordingorrunacomputer 

17 simulation as part of a lecture or presentation. 

1 8 The present invention provides many other benefits and advantages wheal used in distance 

19 leamirigs^lications. FQrexample,studentsneedonlyhaveasingle,ligbtweig}itviewer266,ratter 

20 thanalargenumbo-ofbulkyandheavybooks. A viewer 266 with sufBdentmemory capacity can 

21 easily store all the books used by a busy student over the course of a semester. Asanother 

22 exaii5>le,thespeech-to-textcapabiHtiesoftheprescntinventionsimplify 

23 Asafurtherexample,theabiMtytostoresoniecM-aUcomponentsofadist^^ 

24 caU lecture enables students who were "absenf • from ibt lecture to easily view the missed lecture. 

25 Also, astudentwishmgto review aparticulartopic can easily access the lecture covering the topic 

26 for retrieval and replay, without having to meet a professor during office hours just to have the 

27 professorrepeatwhatwassaidinthelecture. When a student does require consultation with a 

28 professor, the consultation can take the form of a conference call, and relevant sections of a 

29 textbook (e.g. an assigned homework problem) can be displayed and discussed conveniently. 

30 Professor-student consultationscan also advantageously utihze the wMteboardsi^ 
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1 piesentinvaition. Schools and univositiescan utilize tbepiesentinvra^ 

2 classestoaveiylargenumberofstudentseconomicaUy^withom 

3 of room size and capacity of physical facilities. 

4 In short, the present invention can revolutionize campuses and the educational process, 

5 sparking a new renaissance of learning, much Uke Gutenberg' s moveable typeset printing did over 

6 500 years ago. 

7 The terms and descriptions used herein are set forth by way of illustration only and are not 

8 meant as limitations. Those skilled in the art wiU recognize that numerous variatioiis are possible 

9 within the spirit and scqie of the invention as defined in the following claims and their equivalents. 
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1 What is claimed is: 

2 1. An electronic book viewer comprising: 

3 a memoiy in which data representing an electronic book can be stored; 

4 a video display, connected to the memoiy, from which the electronic book can be 

5 displ^ed; 

6 a speaker; 

7 a microphone; 

8 a transmitter connected to the microphone; and 

9 a receiver connected to the speaks, wh^dn the transmitt^ and the receive have sufGcient 



1 0 bandwidth to acconomodate a conference call, whereby the electronic book viewer can be utilized 

11 in a conference call. 
12 

13 2. The electronic bbokview^ of claim 1 wherein the video display is connected to ttie receiver, 

14 and the conference call includes video received by the electronic book viewer. 
15 

16 3. The electronic book viewer of claim 1 further comprising: 

17 a camera connected to the transmitter, whereby the conference call includes video 
1 g transmitted firom the electronic book viewer. 

19 

20 4. The electronic book viewer of claim 3 wherein the camera is electronically controllable. 
21 

22 5. Theelectronicbookviewerofclaim4whminthereceiva:recdvesconunandstocontrold^^ 

23 camera. 
24 

25 6. Ibeelectronicbook viewer of claim 1 wheretntfaetransmitterandthereceiverconqpriseoneof 

26 the group consisting of a wireless transceiver, a CDMA transceiver, acable television transceiver, 

27 a cellular teiq>hone transceiver, a PCS transceiver, a PSTN modem, and a satellite transceiver. 
28 

29 7. The electronic book viewer of claim 1 wherein the receiver comprises a satellite receiver. 
30 
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1 8. The electronic book viewer of claim 1 wherein the receiver has a bandwidth greater than a 

2 bandwidth of the transmitter. 
3 

4 9. The electronic book viewer of claim 1 further comprising: 

5 a processor connected to the memory, the video display, the speaker, and the microphone; 

6 and 

7 conference calling software for execution on the processor. 
8 

9 10. The electronic book viewer of claim 1 wherein the electronic book viewer is portable. 
10 

1 1 11. The electronic book viewer of claim 1 wherein the video display comprises two screens. 
12 

13 12. The electronic book viewer of claim 1 1 wherein the video display is connected to the receiver, 

14 and the conference call includes video received by the electronic book viewer, and wherein an 

15 electronic book can bedisplayed on a first of the two screens while the video of the confidence call 

16 is simultaneously displayed on a second of the two screws. 
17 

18 13. An electronic book viewer comprising: 



19 a memory in which data representing an electronic book can be stored; 

20 a video display, connected to the memory, fi-om which the electronic book can be 

21 displayed; 

22 a speaker, 

23 a microphone; 

24 a receiver connected to the speaker; 

25 a transmitter connected to the microphone; 

26 aprocessor connected to the memory, the video display, the speaker, the microphone, the 

27 receiver and the transmitter; and 

28 conference calling software executing on the processor, whereby the electronic book 

29 viewer can be utilized in a conference call. 
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1 14. TlieelectrcMiic book viewer of claim 13 wheiein the video display is connected to the receiver, 

2 and the conference call includes video received by the electronic book viewer. 
3 

4 15. The electronic book viewer of claim 13 further comprising: 

5 a camera connected to the transmitter, whereby the confmnce call includes video 

6 transmitted from the electronic book viewer. 
7 

8 16. The electronic book viewer of claim IS wherein the camera is electronically controllable. 
9 

10 17. Iteelectronic book viewer of daim 16^xi]eieinthe]ccdverieceivescommandstocontrolthe 

11 camera. 
12 

13 18. Theelectronic book view^ of claim 13 wheidn the transmitter and ttieieceiverconqiiise one 

14 of the group consisting of a wireless transceiver, a CDMA transceiver, a cable television 

15 transceiver, acellulartelephone transceiver, aPCS transceiver, a PSTN modem, andasatellite 

16 transceiver. 
17 

18 19. The electronic book viewer of claim 1 3 wherein the receiver comprises a satellite receiver. 
19 

20 20. Theelectnmicbookviewerof claim 13 wherein tfaereceiverhasabandwidthgreaterthana 

21 bandwidth of the transmitter. 

22 

23 21. The electronic book viewer of claim 13 wherein the electronic book viewer is portable. 
24 

25 22. The electronic book viewer of claim 13 wherein the video display comprises two screens. 
26 

27 23. TheelectiKHucbookview^ofclaim22whraeinthevideodisplayisconnectBdtott]erecei 

28 and the conference call includes video received by the electronic book viewer, and wherein an 

29 electronic book can be displayed on a first of the two screens while the video of the conference call 

30 is simultaneously displayed on a second of the two screens. 
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1 24. A conferencing system comprising: 



2 at least one electronic book viewer comprising: 

3 a memoiy in which data representing an electronic book can be stored; 

4 a video display, connected to the memoiy, from which the electronic book can be 

5 displayed; 

6 a speaker; 

7 a microphone; and 

8 a transmitter connected to the microphone; and 

9 a receiver connected to the speaker, wherein the transmitt^ and the receiver have 

10 sufficient bandwidth to accommodate a conference call, whereby the electronic book 

1 1 viewer can be utilized in a conference call; 

12 at least one end equipment; and 

13 an interconnection network capable of linking two or more of the at least one electronic 



14 book viewer and the at least one end equipment in a conference call. 
15 

16 25. TheconfaCTcingsystemofclaim24whereintheleastoneendequq)n]entisa^ 

17 book viewer. 
18 

19 26. Theconferencingsystemofclaim24whereintheintercx>nnectionnetworkconq)risesad 

20 connection between the at least one electronic viewer and the at least one end equipment. 
21 

22 27. Theconferencingsystemofclaim26whepeinthedirectconnectionisahardwir^ 
23 

24 28. Theconferencmgsystemofdaim27whereinthehanlwiredconnectioncomp^^ 

25 firomthegroupconsistingof in-home telephone wiring, in-home power wiring in-home coaxial 

26 cable, and a computer network. 
27 

28 29. The conferencing system of claim 26 wherein the direct connection is a wireless connection. 
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1 30. The conferencing system of claim 29 wherein the wireless connection comprises at least one 

2 from the group consisting of a radio frequency link and an infrared link. 
3 

4 31. The conferencing system of claim 24 wherein the interconnection network comprises: 

5 a library imit; and 

6 a connection between the library unit and one or more of the at least one electronic book 

7 viewers. 
8 

9 32. The confermcing system of claim 3 1 wherein the connection is a hardwired connection. 
10 

11 33. The conferencing system of claim 32 wherein the hardwired cormection comprises at least one 

1 2 from the group consisting of in-home telephone wiring, in-home power wiring in-home coaxial 

13 cable, and a computer network. 
14 

15 34. The conferencing system of claim 3 1 wherein the connection is a wireless connection. 
16 

17 35. The confermdng system ofclaim 34 wherein the wireless cormection coinprises at least one 

1 8 from the group consisting of a radio frequency link and an infrared link. 
19 

20 36. The conferencing system of claim 31 wherein theinterconnectionnetwoikfurthercomprises: 

21 a set top terminal connected to the library unit. 
22 

23 37. 11]econferencingsystemofclaim36wherBintheintercoimectionnetworkftirthercomp 

24 a video distributicHi system connected to the set top terminal via a two way communication 

25 path. 
26 

27 38. The confiramdng system of claim 37 wherdn the video distribution systemis acable television 

28 systenL 
29 
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1 39. The confermcing system ofclaim 37 wherein the video distil 

2 satellite television system. 
3 

4 40. The conferencing system of claim 24 wherein the interconnection network comprises one or 

5 more of the group consisting of a cellular telephone network, a PCS, the public switched telephone 

6 network, the Internet, a LAN, and a satellite communication network. 
7 

8 41. Thecc»iferraicingsystemofclaim24whereintheintercoEmectioniietwoikcomp 

9 combining node. 
10 

1 1 42. Theconfeiencingsystemof claim41 wherein the central combining node comprises a video 

12 combiner. 
13 

14 43. The conferencing system of claim41 wherein the central combining node coixq)rises an audio 

15 signal summation module. 
16 

17 44. Theconferencingsystemofclaim41 wherein the central conibining node comprises a switch. 
18 

19 45. The conferencing system of claim 41 wherein the central combining node comprises a 

20 controller. 
21 

22 46. The conferencing system of claim 4 1 wherdn the coitral combining node conqnises a .qgnaling 

23 module. 
24 

25 47. Theconfermdngsystemof claim41 whereinthecoitralcombiiiingnodecoriqHisesainiKnory 

26 capable of storing components of the conference call. 
27 

28 48. The conferencing system of claim 47 wherein the stored components of the conference call 

29 comprise at least one selected from the group consisting of an audio sigiud, a video signal, a 

30 program file, a data file, a text file, and an electronic book. 
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1 49. The system of claim 24 wherein at least one electronic book viewer further comprises: 

2 a processor connected to the memory, the video display » the speaker, and the microphone; 

3 and 

4 conference calling software for execution on the processor. 
5 

6 SO. A method of conferencing using an electronic book viewer, the method comprising: 

7 displaying an electronic book on the electronic book viewer, 

8 participating in a conference caU while viewing the electronic book; and 

9 communicatinginfonDadonconti^oftheconf(»encecaUwithtte 
10 

11 51. The method of claim SO wherein the participating step comprises: 

1 2 initiatii^ a cm&irace call to one or more called paities while viewing the electronic book. 
13 

14 52. The method of claim S 1 further comprising: 

15 marking a current page position in the electronic book in response to the initiating step. 



16 

17 53. The method of claim SO wherein the call is related to the electronic book. 
18 

19 54. ThemethodofclaimS3wheiein1faedectn>nicbookisadiiK:to]yofcaUinitiation(^ 

20 entry of the directory relates to at least one of the one or more caUed parties. 
21 

22 55. Theinethodofdaim54wheieinthedirectoryofcaUiiiitiationdataisapasoiiali^ 
23 

24 56. Themethodof claim 54 wherein the directory of caU initiation data is a public directory. 
25 

26 57. The method ofclaim 54 wherein an entry of the directory conqnisesiiifonn^ 

27 availability of conference calling features for the entry. 
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1 58. The method of claim 57 wh^in the confeience calling features comprise at least one selected 

2 fiom the group consisting of audio capability, video reception capability, video transmission 

3 c^ability, and electronic book viewing capability. 
4 

5 59. The method of claim 53 wherein the electronic book is a merchandise catalog. 
6 

7 60. Themethodofclaim53whereinthedectronicbookcontainsahadvertisementofabusiness, 

8 and the called party is the business. 
9 

10 61. Themethodofclaim53wh»rdntheconferenoecaUisadistanceleaniingconferenc^ 

11 the electronic book pertains to the learning. 
12 

13 62. The method of claim 50 further comprising: 

14 customizing the conference call. 
15 

16 63. The method of claim SO further comprising: 

17 dynamically adding or dropping components to the conference call. 
18 

19 64. The method of claim SO further comprising: 

20 storing one or more components of the conference call. 
21 

22 65. The method of claim 64 wherein the storing step is performed at the electronic viewer. 
23 

24 66. The method of claim 64 wherein the storing step is performed at a node in a network 

25 connecting the call. 
26 

27 67. The method of claim 64 further comprising: 

28 retrieving some or all of the stored components of the conference call after termination of 

29 the conference call. 
30 
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1 68. The method of claim 67 further comprising: 

2 authorizing access to the stored components of the conference call before the retrieving 

3 step. 
4 

5 69. The method of claim 50 wherein the participating step comprises: 

6 receiving a conference call while displaying the electronic book. 
7 

8 70. The method of claim 69 further comprising: 

9 marking a current page position in the electronic book in response to the receiving step. 
10 

11 71. The method of claim 69 further comprising: 

12 displaying an identification of a caller or calling equipment. 
13 

14 72. The method of claim SO wherein the conference call comprises speech, the method further 

15 comprising: 

16 converting at least some of the speech to text 



17 

18 73. TbemethodofdaimSOwhereindisplayingstepispeifonnedsubseque^ 

19 participating step. 
20 

21 74. A method of distance learning using an electronic book viewer, the method comprising: 



22 displaying learning material as an electronic book on the electronic book viewer; 

23 participating in a conference call while displaying the electronic book; and 

24 communicating information content of tte conference call with the electronic book viewer. 
25 



26 75. The method of claim 74 wherein the learning material comprises a textbook. 
27 

28 76. The method of claim 74 wherein the learning material comprises an outline. 
29 
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1 77. The method ofclaim 74 wherein the comimim 

2 the electronic book viewer, and the method further comprises: 

3 displaying a video image related to the video signal on the electronic book viewer. 
4 

5 78. The method of claim 74 wherein the conmiunicating step comprises transmitting audio 

6 information from the electronic book viewer. 
7 

8 79. The method of claim 78 wherein the audio information is a question. 
9 

10 80. The method of claim 74 further comprising: 

1 1 storing at least some of the conference call. 
12 

13 81. The method of claim 80 further comprising: 

14 retrieving the stored conference call. 
15 

16 82. The method ofclaim 74 wherein the conference call comprises speech, the method further 

17 comprising: 

1 8 converting at least some of the speech to text. 
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